. LIMK derivatives 2A). Clone Q1 activated the wild-type c-fos SRE at levels comparable to SRF-VP16 or serum stimulation; mutation activated SRF at levels comparable to that by activated Rho family GTPases. The isolated LIMK-1 kinase domain of the TCF-binding site actually increased activation, was more effective than that of LIMK-2, and both were more effective than the intact proteins, even though all were expressed at similar levels ( Figure 2C ; data not shown); it is likely that this reflects the increased activity of the isolated kinase domain (Edwards and Gill, 1999). SRF activation by LIMK-1 was abolished by kinase-inactivating mutations (Yang et al., 1998; Edwards and Gill, 1999); these mutations also inactivated VP16-tagged clone Q1, indicating that activation cannot occur via two hybrid interactions between the kinase and the reporter gene. Taken together, these results show that LIM kinases specifically activate the SRF-linked signal pathway.
LIMK-1-Induced SRF Activation Requires F-Actin Stabilization
Currently, the only known LIMK substrates are the cofilins, small actin-binding proteins that facilitate the dissociation of actin monomers from F-actin pointed ends (see Figure 3A ; Carlier et al., 1997; Lappalainen and Drubin, 1997). Phosphorylation of cofilin at serine 3 by LIMKs prevents its interaction with actin and thereby stabilizes F-actin. Overexpression of LIMK-1 therefore promotes formation of F-actin aggregates, an effect that can be blocked by coexpression of the nonphosphorylatable cofilin mutant Cof-S3A (Arber et al., 1998; Yang et al., 1998). We exploited this observation to test whether SRF activation by LIMK-1 is mediated via its effect on F-actin.
NIH3T3 cells were microinjected with LIMK and cofilin expression plasmids, together with the SRF-controlled reporter 3D.FosHA. The LIMK-1 kinase domain induced formation of large F-actin aggregates, as did intact LIMK-1, although less effectively, and this required kinase activity ( Figure 3B ; data not shown). Both intact LIMK-1 and its kinase domain also activated the coin- 
Induction of SRF by Actin-Polymerizing Agents
The experiments described in the preceding sections suggest that stimuli that activate SRF do so by inducing F-actin accumulation. We therefore tested the effect on SRF activity of other drugs and proteins known to increase F-actin levels. These agents include jasplakinolide, which binds to and stabilizes F-actin (Bubb et al., 1994), and proteins belonging to the WASP and Diaphanous families that promote actin polymerization (Beckerle, 1998; Wasserman, 1998; Bi and Zigmond, 1999).
Jasplakinolide strongly activated transcription of the promoters will also be sensitive to G-actin levels. 
